This paper gives an account of experiments on the relative con ductivities of gases under the action of Becquerel radiation from various radio-active bodies.
It is first explained that in order to determine the constants fundamentally involved, the following conditions must be complied w ith:-, (1.) The E.M.F. applied to the conducting gas must be great enough to consume all the ions produced by the rays.
(2.) The pressure of the gas must be low enough to prevent any appreciable fraction of the radiation being absorbed by it.
If this is not so, then the layers of gas nearer the radio-active surface are exposed to stronger radiation than those further' from it. The effective strength of the radiation will thus depend on the absorb ing power of the gas at the particular pressure, and the observed ratio of the conductivities of two gases at the same pressure will no represent the ratio of their conductivities under radiation of a given St Thfcriterion applied to test whether the absorption was appreciable, was to examine the conductivity at different pressures. The range was ascertained within which the law of approximate Pr0P J tl0n^ to the pressure held good. In the experiments, care was taken to ke p the pressure well within that range.
The kinds of radiation employed are there enumerated. They include,
(1.) The most penetrating kind of radiation, from radium-that deflectable by the magnet.
(2.) The easily absorbed kind of radiation from radium, which is not so deflectable.
(3.) and (4.) The radiation from two different samples of polonium.
(5.) The radiation from uranium salt. The method of measurement is then described. It was in outline as follows :-Ih e layer of the radio-active body was placed at the bottom of a shallow brass box containing the gas under investigation. In this box and parallel to its flat top was a disc electrode, carried by a brass rod passing, air-tight, through an insulating ebonite stopper. The outside of the box was maintained at a high potential by a battery of small storage cells, and the current through the gas measured by the rate at which the potential of the insulated electrode rose, as indicated by a cpiaclrant electrometer connected with it.
When it was desired to use only the penetrating rays from radium a thin copper sheet, 0*007 cm. thick, intervened between the radio-active material and the gas. In measuring the relative conductivities of two gases, the rate of leak through one was observed at a known pressure. The apparatus was then exhausted, and the other <ms admitted, and the rate of leak through it determined. This last rate of leak was corrected, so as to obtain the value which it would have had at the same pressure as that at which the first was examined. The rates of leak through the two gases were then comparable.
The mean results were as follows:-Gases under the Becquerel Ray*. The general conclusions are that, (1.) Both the deflectable and undeflectable rays give relative con ductivities nearly, but certainly not quite, equal to the relative densities.
(2.) All the different kinds of undeflectable rays give the same rela tive conductivities, but the deflectable rays give somewhat different relative conductivities.
Both these kinds of rays are in this respect sharply distinguished from Rontgen rays, which give relative conductivities several times greater than the relative densities in the case of gases containing sulphur or the halogens. The results obtained by the authors on the electric conductivity of solutions of nitric acid have led them to continue their investigations on other physical properties of the same substance with a view of con firming the conclusions drawn therefrom.
In the present paper the properties examined are the densities, with especial reference to the contractions, and the refractive indices.
The various sources of error and their possible magnitude are dis cussed in full: for the densities, those of analysis, unavoidable in this case, temperature, errors of filling pyknometers both with acid and water; for the refractive indices, those of micrometer screws, divided circle, parallelism of quartz plates are more especially alluded to, as also the several effects likely to be produced by the various substances with which the acid solutions of necessity came into contact, iiie results obtained by both methods are given in a series of tables, and compared with those calculated from various equations for straight lines. These show that the physical properties are discontinuous at points corresponding very approximately to the concentrations requirec for simple molecular combinations only of nitric acid and vatei. n the case of the densities and contractions, the best defined points of discontinuitv correspond to the composition of the hydrates with 1 , , 4, 3, 1-5, and 1 molecular proportions of water; in the case of the refractive indices, the most marked points correspond to the 14, 7, an
The results for the contractions further confirm those for the electric conductivities as to a remarkable discontinuity at concentrations per
